organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 

ISSN 1600-5368 

2,2,6,6-Tetramethyl-4-oxopiperidin-1- 
ium 4-chloro-3-nitrobenzoate 

Bohari M. Yamin* and Norsakina Z. Zulkifli 

School of Chemical Sciences and Food Technology, Universiti Kebangsaan Malaysia, 
UKM 43500 Bangi Selangor, Malaysia 
Correspondence e-mail: bohari@ukm.my 

Received 8 June 201 1 ; accepted 25 June 201 1 

Key indicators: single-crystal X-ray study; T = 298 K; mean ct(C-C) = 0.003 A; 
R factor = 0.047; wR factor = 0.126; data-to-parameter ratio = 15.0. 

The title salt, C 9 H 18 N0 + -C 7 H 3 C1N04~, was obtained as an 
unexpected product of the reaction of 4-chloro-3-nitrobenzoyl 
isothiocyanate with pyrrolidine. The six-membered ring of the 
4-oxopiperidinium cation adopts a chair conformation. In the 
crystal structure, two cations and three anions are linked 
together by intermolecular N— H- ■ O and C— H- ■ O 
hydrogen bonds and arranged diagonally along the ac face. 

Related literature 

For related structures, see: Wang et al. (2008); Jasinski et al. 
(2009), Smith & Wermuth (2011). For bond-length data, see 
Allen et al. (1987). For puckering parameters, see: Cremer & 
Pople (1975). 





Experimental 

Crystal data 

C 9 H 18 N0 + C 7 H 3 C1N0 4 " 
M, = 356.80 
Triclinic, PI 
a = 7.9974 (10) A 
b = 10.3267 (13) A 
c = 11.9196 (15) A 
a = 109.101 (3)° 
/3 = 96.785 (3)° 



N0 2 



Y = 104.720 (3)° 

V = 877.58 (19) A 3 
Z = 2 

Mo Ka radiation 
H = 0.25 mm -1 
T = 298 K 

0.40 x 0.14 x 0.09 mm 



Data collection 

Bruker SMART APEX CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2000) 
r mi „ = 0.908, r m „ = 0.978 

Refinement 

R[F 2 > 2a(F 2 )] = 0.047 

wR(F 2 ) = 0.126 

S = 1.01 

3431 reflections 

229 parameters 

2 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



10082 measured reflections 
3431 independent reflections 
2268 reflections with / > 2a(I) 
R<„, = 0.030 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.25 e A~ 3 

Ap mi „ = -0.18 e A~ 3 



D-H-A 




D-H 


tt-A 


D-A 


D-H-A 


N1-HL4- 


■03' 


0.87 (2) 


1.89 (2) 


2.750 (2) 


165 


Nl-Hlfl- 


■02 u 


0.89 (1) 


1.77 (1) 


2.653 (2) 


171 


C3-H3A- 


•or 


0.97 


2.54 


3.269 (3) 


132 


C8-H8B- ■ 


■03 1 


0.96 


2.54 


3.297 (3) 


136 


Symmetry 


codes: 


(i) x-l,y- 


l.z; (ii) 


-x + l,-y + l,- 


-* + 2; (Hi) 


-x, -v + 1, 


-z + 1. 











Data collection: SMART (Bruker, 2000); cell refinement: SAINT 
(Bruker, 2000); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL, PARST (Nardelli, 
1995) and PLATON (Spek, 2009). 

The authors thank the Malaysian Government, Universiti 
Kebangsaan Malaysia and the Ministry of Higher Education, 
Malaysia, for research grants UKM-GUP-NBT- 08-27-110. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: FF2016). 
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Comment 

The title salt is an unexpected product of the reaction of 4-chloro-3- nitro-benzoylisothiocyanate with pyrrolidine. The expec- 
ted product was A r -(4-chloro-3-nitrobenzoyl)-A''-(pyrrolidin-l-yl)thiourea. The salt consists of 2,2,6, 6-tetramethylpiperidini- 
um-4-one cation and 4-chloro-3-nitrobenzoate anion (Fig.l) indicating the opening of pyrrolidine ring and involvement of 
acetone solvent in the reaction mechanism. The piperidinium ring adopts a chair conformation with puckering parameters 
(Cremer & Pople, 1975) Q, 9 and cp, of 0.507 (2) A, 3.4 (3)° and 207 (6)°, respectively. The bond lengths and angles are 
in normal range (Allen et ah, 1987) and comparable to those in piperidinium 3-hydroxy-2-naphthoate (Wang et ah, 2008) 
and 4-carbamoylpiperidinium 5-nitrosalicylate (Smith & Wermuth, 2011). All atoms of the benzoate anion are essentially 
coplanar with the benzene ring except 04 and 05, which are deviated from the plane by 0.690 (2) and 0.880 (2) A, respect- 
ively. In the crystal structure, two cations and three anions are linked together by intermolecular hydrogen bonds (symmetry 
codes as in Table 2) and arranged diagonally along the ac face (Fig. 2). 

Experimental 

A solution of 4-chloro-3-nitrobenzoylisothiocyanate (2.42 g, 0.01 mol) in 30 ml acetone was added into a flask containing 
30 ml acetone solution of pyyrolidine (0.71 g, 0.01 mol). The mixture was refluxed for 1 h. Then, the solution was filtered-off 
and left to evaporate at room temperature. The colourless solid was obtained after one day of evaporation (yield 83%, m.p 
473.1-474.3 K). 

Refinement 

H atoms on the parent carbon atoms were positioned geometrically with C — H= 0.96-0.98 A and constrained to ride on 
their parent atoms with {7; S0 (H)= x(7 e q(parent atom) where x=1.5 for CH3 group and 1.2 for CH2 and CH groups. 
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Figures 




Fig. 1 . The molecular structure of (I), with displacement ellipsods drawn at the 50% probabil- 
ity level. 



Fig. 2. A packing diagram of (I) viewed down the b axis. Hydrogen bonds are shown by 
dashed lines. 



2,2,6,6-Tetramethyl-4-oxopiperidin-1-ium 4-chloro-3-nitrobenzoate 



Crystal data 

C 9 H 18 NO + -C7H3ClN04~ 
M r = 356.80 
Triclinic, PI 
Hall symbol: -P 1 
a = 7.9974 (10) A 
b = 10.3267 (13) A 
c= 11.9196 (15) A 
a = 109.101 (3)° 
(3 = 96.785 (3)° 
y= 104.720 (3)° 

V= 877.58 (19) A 3 



Z = 2 

P(000) = 376 

D x = 1.350 MgnT 3 

Melting point = 447.3^148.1 K 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 1985 reflections 

6= 1.8-26.0° 

|i = 0.25 mm 1 

7=298K 

Slab, colourless 

0.40 x 0.14 x 0.09 mm 



Data collection 

Bruker SMART APEX CCD area-detector 
diflxactometer 

Radiation source: fine-focus sealed tube 
graphite 

Detector resolution: 83.66 pixels mm" 1 



343 1 independent reflections 

2268 reflections with / > 2a(I) 
i? int = 0.030 
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co scans h = -9^9 

Absorption correction: multi-scan 
(SADABS; Bruker, 2000) 

r min = 0.908, T max = 0.978 / = -i4_i4 

10082 measured reflections 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2a(F 2 )] = 0.047 

wR(F 2 ) = 0.126 

5= 1.01 

3431 reflections 
229 parameters 
2 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = l/[o 2 (F 0 2 ) + (0.0655P) 2 + 0.0942P] 
where P = (F 0 2 + 2F c 2 )/3 
(A/o) max < 0.001 
Ap ma x = 0.25eA" 3 
Ap mi „ = -0.18eA" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > oiF 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement, ic-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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IT- *IIJ 
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Cll 


0.10661 (8) 


0.44819(7) 


0.35541 (6) 


0.0712 (2) 


Ol 


0.1974 (3) 


0.1497 (2) 


0.57035 (16) 


0.0823 (6) 
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0.7880 (2) 


0.93410 (17) 


0.80065 (14) 


0.0624 (5) 


04 


0.3749 (3) 


0.8614 (2) 


0.41307 (17) 


0.0802 (6) 


05 


0.3627 (3) 


0.6544 (2) 
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Nl 
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H1A 
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0.151 (2) 
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N2 
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0.7373 (2) 
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0.0578 (5) 


CI 
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0.0452 (5) 


C2 
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0.0460 (5) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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CIO— Cll— C12— C13 -0.7(3) 
Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

Nl—HIA-C^ 0.87 (2) 1.89 (2) 2.750 (2) 165 

Nl— HlB-02 ii 0.89 (1) 1.77(1) 2.653 (2) 171 

C3— H3A-04"' 0.97 2.54 3.269 (3) 132 

Cg—HSB-CM 1 0.96 2.54 3.297 (3) 136 
Symmetry codes: (i) x-l,y-\,z; (ii) ~x+l, -y+\, -z+2; (iii) -x, -y+l, -z+1. 
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